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The present report concerning the basic lines of 
technical development of ferrous metallurgy in CIIEA member 
countries for the period 1960-1975 is based on data submitted 
by the individual countries in accordance with the plans approved 
by the Permanent Commission for ferrous metallurgy of the CMEA, 
dated 16.12.1957. 

The recommendations concerning the questions of develop- 
ment of techniques in various branches of ferrous metallurgy, 
worked out ‘by the corresponding sections of the Permanent 
Commission, were also taken into account when compiling the 
(present) report. 

Beside general recoEmiendations, the sections of the report 
include, for Information, steps for improving the technical level 
of ferrous metallur^, proposed by the various countries, and in 
certain cases the countries' proposals for construction of new 
metallurgical v/orks, shops and plants are explained. 

The proposals for increased production and construction 
of new metallurgical works, shops and plants, are subject to 
scrutiny by the CIIEA Permanent Coranlssion for ferrous metallurgy 
when working out co-ordination proposals of future plans for 
development of ferrous metallurgy in CLEA member countries* 

The general report on the basic lines of technical 
devolopnent of ferrous metallurgy is prepared by the Secretariat 
of the Permanent Co:rd.s3ion, in ' collaboration with e:q)erts from 
the Bulgarian People's Republic, Hungarian People's Republic, 
German Democratic Republic, Polish People's Republic, the Soviet 
Union and the Republic of Chechoslovakia, 
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The working out and lii 5 )lementatlon of further technical 
development in branches of ferrous metallurgy and the introduc- ’ 
tion of new production techniques and technology should, finally, 
result in Increased production of ferrous metallurgy produce in 
CI.EA member countries* ferrous metal ores, agglomerates, coke, 
oast iron, steel, rolled metal, tubes and refractory materials j 
improve the quality of this produce and improve technical- 
economic indices of metallurgical v/orks production. In the first 
instance this should increase the productivity of labour and ease 
working conditions, improve the use of natural resources, basic 
equipment and raw materials and lov/er cost prices and production 
expenses • 


I , Output and treatment of ferrous metal ores 

The output of iron ores in'ClEA member countries has 
grown considerably during the post-war period, forging ahead of 
the tempi in capitalist countries. In 1957, con^jored with 1950, 
the output of iroft ore has increased:' 6-fold in Bulgaria, ' 3,7- 
fold in GDR, 2p75«fold in Poland, 1,6— fold in Rumania, 2*1— fold 
in USSR, and 1,7-fold in Czechoslovakia, 


The increased output of iron ore was due to the improved 
technical level of the mining industry. As a result of increased 
mechanisation, adoption of more efficient mining methods and 
modern organisation of working methods, labour productivity has 
increased. 

In OMEA member countries, the ocncontration (enrichment) 
of iron ore has been greatly increased, which fact has helped to 
develop the use of poorer ores. The proportion of ore undergoing 
partial or complex concentration compared with the total output 
is at present as follows: Poland 75^, Rumania 60^, USSR 51,5^ and 
Czechoslovakia 83%, 

'Various methods of concentration dre used: washing, 
jigging, magnetic separation, calcination, obtaining bloom from 
rotating furnaces. 

New concentration equipment has been constructed: mag- 
netic separators, jigging and floatation machinery etc. 


As a r esult of increased output of agglomerates in CMEA 
member countries, the quantity of ag^omerates has ^creased in 
blast 'furnace charges as follows: Hungary up to 40%, GDR up to 
37.3%, Poland up to 55%, USSR up to 60% and Czechoslovakia up to 
48%, 


Production of fluxed agglomerates has increased, and this 
in turn has Ir^jroved the quality of blast furnace charges and 
Irqproved the output of the furnaces. 

In spite of results achieved, further technical equipping 
of the mining industry of CIvEA member countries is in5)ortant, in 
connexion v/lth the growth of ore output to satisfy the proposed 
development of ferrous metallurgy and to improve productivity 
of labour and economic operation of mining undertakings. 

The basic requirements showing the lines of technical 
development in the mining industry of CIvEA member countries for 
the period 1960-1975 are as follows : 
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Considerable increase in mining output and use of poorer 
ores needing oonoentrationj wide application of open-cast 
mining in spite of the considerable increase of the baring ratio; 
transition of (existing?) mines to deeper mining} development 
of mining undertakings. It is considered essential to increase 
the productivity of labour and to lower cost prices in the 
mining Industry, 

The following should be considered essential requirements 
in the technical development of mining* 

Introduction of most modern methods of (geological) 
survey and most productive drilling equipment for survey work. 

Use of most up to date methods of mining, local con- 
ditions in each country being taken into accoimt. 

Introduction of speedy methods of cutting and the use 
of modern and economic methods of bracing (timbering?), 

Modernfsation of existing machinery and equipment in 
order to increase their output and lessening their weight by 
using synthetic materials and plastics in particular. 

Development of now machinery and equipment providing for 
increased productivity of labour and mechanisation of heavy 
manual processes. 

Introduction of complex mechanisation, automation 
"despatching'* as well as industrial television circuits. 

The practical realisation of these basic lines requires 
increased research work in ore mining, safety measures, ventil- 
ation, elimination of dust and industrial noises. 

In Opencast Mining* 

Change over from the currently most widely used method 
of cable-percussion drilling to other methods and in particular 
to rotary and thermal boring. Development of rotary boring 
machines capable of cutting (heading) at all angles from 0 to 
900, 


Selection of the better types of rotary boring machines 
and their testing in order to improve their design. Acceleration 
of designing and testing of thermal boring machines. 

Study of new boring methods based on the use of electro- 
hydraullcs, high frequency, micro-explosions etc. Selection of 
most suitable methods of boring and their introduction into the 
mining industry. Development of highly-brisant, cheap and safe 
explosives and also highly efficient plastic explosives for 
secondary crushing. 

Mechanisation of charging bore holes by means of auto- 
matic chargers, especially when bulk (?) (ROSSYPNYE) explosives 
are used. 


Use of electrical detonators with mllle second retarders 
for short- timing exploding of bore holes. 

Wide use of rotary and multi-bucket excavators, drag- 
line excavators and rook(?) excavators (SKAL’NYE) with stj?ai^t 
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ahovels and large bucket capacity. Use of rotary and nultl- 
buoket excavators in conjmctlon with dur^jers and dumping 
bridges. Use of powerful excavations for loading of friable 
species Into haulers. In conjunction with mobile transloadlng 
hoppers. Increased production of excavators of various types 
and sizes for oarylng capacity workings. Use of excavatore 
v/lth lengthened equipment for digging approach and Intersection 
trenches . 

Increased load capacities of electric mining transport. 

■ Uoe of diesel and eleetric engines with trailing weights 
of 100-150 tons. Use of auto-dunpers and trailers of 10, 25, 

40 and 60 ton capacity when motor or tractor haulage la in use. 
Introduction of tip trucks with drop sides of 60, 90 and 120 
ton capacity for transport of ore in the workings. 

Mechanisation of labour-consuming ways of ' communication 
workJ use of track laying' and ballasting machines, track-moving 
maohlnoa and cranes of 40-50 ton capacity with jibs of 20-25m, 
Qonstructlon of concrete panel roads for motor transport. 

Use of large tonnage motor and tractor transport at 
small and medium output workings if the haulage does not exceed 
5 km. Use of excavator and plough dumpers, bulldozers (150- 
250 hp) with geared tiornlng equipment at large mining under- 
takings, depending on prevalent technical conditions. Use of 
conveyor systems for getting rid of friable capping species. 

Use, if conditions permit, of hydro-capping and water 
transport. Application of capping without transport at 
horizontal deposit sites. 

Equipping "despatcher points" and' the main equipment 
( ejfoavattrs , electric engines) with short-wave i^dio sets and 
television Installations, 

Underground vrorklngs 

Increased speed of shaft cutting up to 80-100 m. per 
month and that of horizontal workings up to 150-300 m, per month 
by applying modern methods of cutting and organisation of work. 

Creation of new shaft boring machines capable of cutting 
a shaft of 6 m. diameter in hard rook formations at the rate of 
100 n, per month; cutting combines capable of horizontal 
cutting at the rate of approximately 250 m, per month; boring 
machines for cutting rising seams in hard rook formations up 
to 1,5 to 2 m, in diameter. 

Use of boring carriages for boring shot holes iiifcilst 
cutting horizontal workings (seams?). 

Use of small loading machines and also loading machines 
with scoop capacity of 0,8 - 1 cu.m, with caterpillar track 
(similar to small excavators) rhilst cutting small section mines. 

Shoring by moans of sectional parts (concrete or other). 
Application of bolt shoring, ' Mechanisation of shoring work 
using shore-framing and shore-laying machines, guniting appaj?-»^. 
atus etc. Research into the mechanical method of shoring and 
setting of centering when the shoring is made of concrete. 
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Mechanisation of ore rcnoval in subdrift nines and 
under hatches (? ) (LYUKI), clearing of tracks and drain ditches, 
trackr-l^ylng and jolrftlng of boring rods for deep boring. 

ITse of "storey" lifts for nen and naterials when the 
"storeys" are nore than 60 n, hi^. 

Increased weight-lifting capacity of haulage equlpnent r? 
Introduction in largo nines of trolleys of 4 - 10 cu.m, capacity 
in conjunction with electric loconotlvos of 20-30 ton trailing 
weight. 


Irproved pcrfornancc of electric locoriotlves and safer 
traffic conditions by introduction of "despatcher" control by 
means of electric block signalling system, high frequency 
com'uni cations between the "despatcher" and the drivers using 
the contact network, and installation of television. 

Expediting of loading and unloading operations and 
transport staff outs by introducing automtic loading from 
"hatches", remote control of clootrlc locomotives and unloading 
of trolleys at points adjacent to the shafts i 

Introduction of first the crushing process underground 
and introduction of conveyor systems for ore transport undcr- 
grovind. 


Improved construction (design?) of centrifugal mining 
pvimps, increasing their efficiency and reliability. 

Automation of draining work at existing and new mines. 
Improved aerodynamic qualities and design of main ventilation 
installations so as to increase their efficiency and reliability. 
Introduction of the simplest ferm of automatic ventilation and 
decrease ventilator noise. All mines to go over to artificial 
ventilation. 

Introduction' of washing or dry suction with the simul- 
taneous use of micro-must {MIKRQTUI.IAN) and hydraulic bursts(?) 
(GIDRAVLICHESKIE ZARYADY) during boring operations. 

In the field of upraising: Introduction of complete 
automation in skip upraising. Introduction of nulti-cable 
upraising in deep nines. Use of bottom unloadlng(?) skips. 


In the field of pneumatic installations: Use of mobile 
compressors of 6-10 cu.m, per minute capacity at opencast sites. 
Improvement of design of existing compressor installations. 
Masternlng of production of automatic control for piston com- 
pressors, of 30-60 - 100 cu.m, per minute capacity, j/;^th capacity 
control equipment. Construction at important mines of central 
compressor stations equipped v;lth turbo-oor^jressors with up to 
500 cu.m, per minute capacity. 

Beside the main and general directions enumerated above, 
CMEA member countries envisage the following measures 


BULGARIA: I>uring construction of KREMIKOV mine, 
installation of' most modern mining transport and concentration 
equipment with a view to higher labour output and cheaper cost 
price of concentrates. At KR'UI.IOVO underground deposits - use 
of electric Instead of Diesel haulage. 
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HITMGARY; Further expansion of llnonite anfl also 
slderlto ana "ANKERIT” rilning. Introduction of snaj.! horlng' 
naohlnea for deep core boring in underground workings, Adop-. 
tion of nore productive nethods of nlnlng with storing and 
stoping. Use of lighter boring carriages, and also adoption 
of trolley instead of aoctonulator locomotives for haulage* 


: Adoption of more productive methods of mining - 

subdrlft stoping with storing on sharp dips and chainbor system 
on sloping dips and use of deep shot holes. Use of joints 
(fastenings?) in sinking work andrllllsecond blastlhg* 

POLARD i Adoption o/ elect ric / power In^^croc of oon»- 
pressed air in mines of arpas. Im- 

provement of mining methods (continuous, core) in lyon ore' 
seam deposits, Ccat^lete mechanisation of shot-hole boring, 
breaking down and backing in long walls. Modernisation of 
mine transport and introduction of the "despateher" system. 

Use of conveyors for the mechanisation of extraction from long 
walls. Study of water regimes in mines and tapping of water 
from workings , Study of surface subsidence and systems of 
extraction of protective barriers. Study for final selection 
of most economical means of mining according to loccd conditions. 


RUMANIA t Increase of opencast iron ore extraction from 
ZQ% in l5oe to 60^ in 1965, Bringing production of ferrous 
metal ores by use of hl^ jTTOduotlvlty systems up to 75^, Use 
of excavators with scoop capaoltles 6f up to 4 cu,m| at open- 
cast workings. Introduction in deep mines of' systems of sub- 
drift strike mining with the use of deep shot-holes and storing 
of ore. Wide xise of pneumatic drills and use of ”w 9 t" boring 
(flushlns?). Introduction of flushing machines and boring 
ma(dilnes for mining of rising seams. 


U.S «S ,R. t Increase of opencast mining from 48(?)^ in 
1957 to in i965« •Construction of ]a rgo undertajclngs with 
an output of up to 15-30 million tons per annum on ©poncast 
workings and of up to 7 million tons per annum at dbop mines,' 

Use of rotary and thermal boring at opencast workings. Intro- 
duction of rotary and multi-scoop excavators, dragljjines with S!Jqqp 
capacity of up to 25 ou,m,, and straight shovel exos.vators yrlth 
scoop capacity of up to 15 ou,mi Introduction of Diesel loco- 
motives, motor tip-cars and tip-cars of up to 90-12^ ton 
capacity. Introduction of (new?) systems of shaft goring and 
use of multi-cable elevators. Change over to new biprlng methods 
in mines - ball cutting, percussion-rotary boring, nso of 
portable (sunk?) drills when going through rook or J:n clearing 
work. Introduction of scraper •winches with a power of up to 
100 kw. Change T^ver of underground transport to wagons of up 
to 25 ton load capacity and electric locomotives of up to 35 
ton trailing wel^t. Wide introduction of obligatory stoping 
with the help of deep shafts w 


C^GHOSLOVAKIA t Improvement of existing mining systems 
and introduction of' how ones with a view to shortening the 
time s tope clearing and preliminary earth-work. Decrease 

in impoverishment of -'res, increase in economic production and 
safety measures. Study of new methods of rock destruction - 
theinal, high frequency and others. Introduction of complex 
mechanisation of jiines and queries , Use of deep shafts (of up 
to 10 n, and over) in clearing work and mining systems without 
"backing of mined space". Mechanisation of backing work when 
the "backing" system is in use. Mastering of production of 
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hammer (irills of VK,12, VK«21 and VK-0-28 types (Note! VK may 
also stand for BK) for dry suction of dust and "wet" boring, In^ 
troduption at the main haulage strikes of trolleys of 2-5 cu.m, 
capacity. 


In the Field of Preparation of Ores for Smelting 

Development and introduction of more effective concen- 
tration methods and the intensification of concentration processes 
with the view to improving the quality of concentrates,' Appli- 
cation of floatation, improvement of floatation methods, 
development of cheap and effective floatation anion and cation 
reagents. Utilisation of back water. Development of methods 
for neutralising reagent residues in drains • 

Mastering of magnetic sintering technology to obtain 
hi^ grade concentrates. Development of more modern and econoittical 
methods of megnetic sintering ccaioentration of iron ores by in- 
creasing the degree of magnetisation during sintering, expediting 
the sintering process, decreasing thermal consumption for megnetic 
sintering and using cheaper fuels (natural gas, solid fu'sls). 
Development of design of higher output and economic sintering 
furnaces, (Furnaces for sintering in malten layer etc*). 

Application of closed and semi-closed magnetic systems, 
pulsating magnetic fields and new materials for intensification 
of magnetic concentration. 

Mastering of developed magnetic concentration schemes 
which Include re-purification of the magnetic product and M*ovidc 
for production of high grade ccnoentratos containing 62-64/S of 
iron. 


Mastering of gravitation methods of conoehtratlon with 
application of oonoent3?atlon in heavy suspensions. Jigging of 
finely crushed ores (less than 0,2 imi,) in hydrocyolones, screw 
(spiral?) separators and the organisation of grannulated powder 
ferrosilicon production for the concentration process in heavy 
suspensions. 

Application of multi-stage and combined technological 
processes of concentration for production of high grade concen- 
trates and extraction of all valuable components from the ores. 

Realisation of the change over from partial to complete 
automation of concentration plants. 

Research into new designs, technological processes and 
high output equipment for crushing, concentration and dehydration 
of ores and also into intensification of existing processes and 
modernisation of plant by the use of higher speeds and vibration, 
centrifugal force, high tension and high frequency voltages, 
atomic energy. Including the finishing stages of the work on 
ball-less grinding of ores, centrifugal Jigging and deslntcgration 
in centrifugal field. 'i 

Change over to completely fluxed (fused?) agglomerates 
and reduction of the basicity of the agglomerate to such 
dimensions as to exclude, as far as possible, charging of lime- 
stone into blast furnaces. 
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Carrying on with successive work on agglomeration with 
the use of bottom blast, heated and enriched with oxygen, and 
also on gas agglomeration and on baking (ollnkerlng?) of the 
charge with varying quantities of fuel (along? depending on?) 
the height of the charge. 

Neutralization of the ore, concentrates, fuel and fluxes 
(fusing agents?) before agglomeration to such a degree as to 
achieve neutralisation of raw ore of up to 1^, 

Mastering and introduction of Martens agglomerate pro- 
ducticn technique. 

Currying out research and design work on automation of 
agglomeration plants. 

Design and production of modem high-product Ivlty 
equipment for agglomeration processes; an agglomeration machine 
with baking (cllnkering?) surface of 200 sq.m, with coil and 
band coolers, tubular (tube?) vlbro- conveyors for transport 
of hot return, vibrating screens for sorting of agglomerate etc. 

Development and introduction of methods of balling 
finely grovind concentrates with or withoutfurther heat treatment. 

Development in producing completely fluxed (fused?) 
"OKATYSHI" (balls?). 

Research into methods of removing sulphur from the ore 
during the "OKATYSHI” heat treatment. 

Mastering the production of "OKATYSIII” suitable for 
open hearth treatment. 

Development of design and production of equipment for 
"balline" of ore concentrates. 


Individual CMEA member countries contemplate inter alia 
the introduction of the following measures 8- 


BULGARIA ; Mastering of complex iron ore concentration 
technolo^ at IkIieMIKOV deposits with separate extraction 
(recovery?) of Iron, manganese, barite and lead, 

HDNGARY t Development and introduction of an ejTOnomlcal 
technique of siderlte-barlte ore concentration at Rpi^ii^NXA . 
(phonetic) deposits. Development and mastering of methods of 
concentration of carbonate-manganese ores. Increased volume of 
output of agglomerates and ''ba,lling'' of iron ores. 


-Q-i DiR, ; Further dovelcpraei^ of bloom production , 
technique at 


f ///■// ,• 




POLAND ; Further development of the technique of pro- 
paration' 'for smelting of siderllRe ores, mastering of the 
technique of producing bloom frpm ferruginous sand (gravel?) 
and research work into use of maroasitc cinders of' 

forro^ino ores. Putting into effect of raeasvires for concen- 
tration, sorting and houtrallzatlon of all ores. Construction 
of a central concentration plant at Completion of 

9863 
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conatruot:Ion of largo/ crushing^ sorting and neutralization 

plants at the i^M^'tind-xBBfROT Metallurgical combine*. CiesTocfiowA. 

X'ltu^ Biel’s liT ' ' ar 

RTJ?ii^IA ; Mastering of ore concentration techniques at 
TELYTIK (pii,)' 'deposits. Construction of a semi-industrial plant 
using the heavy suspension concentration method, magnetic 
sintering in boiling (molton) layer, magnetic separation etc. 
Development work on concentration techniques of ferro-mangancao 
ores £vom ) deposits and manganooe ores from VATRA 

DORHEf (ph.) deposTtb-y— ^ ^ 

D .S.B.E. ; Construction and ojieratlon, at the main mining 
areas of' the country, of experimental-industrial plans of 50-100 
ton per 21 hrs. capacity for semi-industrial experiments of new 
techniques of magnetic sintering and floatation processes of 
concentration and also for concentration in heavy suspensions and 
nodullsing of concentrates. Rebuilding of existing works and 
Improvement of present methods of concentration with a view to 
producing higher iron content in concentrates and reducing losses 
of iron in residues. Research work with a. view to discovering 
methods of removing arsenic from the iron ores of the KERCH 
deposits, Ifosterlng of the ”tov;er" method of washing mangan- 

ese ore in the NIKOPOL ’ -MRCAKETS basin. 

Introduction at VYSOKOGORSKIJ mine of a method of con- 
centration v/hich provides for extraction of all valuable con- 
stituents, Development of methods of preparation for smelting 
of the complex ores of KA-CHKANARSKIJ, KOVDORSKIJ, KOPANSKIJ, 
ORSKO-KHALILOVSKIJ and other depodts which provide for extraction 
of all valuable minerals. Neutralization of iron ore in the KRIVOJ 
ROG basin and construction for this purpose of area (HA JON) ore 
neutralization warehouses (dumps?). Construction (at oil refiner- 
ies and chemical works) of (special) shops for production of 
floatation reagents • 

Mastering of the production of forrosilicon for use in 
heavy suspension concen^jv^iio^ processes , 

CZECHOSLOVAKIA ;'/ Ifastcrlng of concentration techniques for 
the complex ores' of i ^iiPNYAHY ( p hi -* ; deposits, providing for ex- 
traction of 5 constituents t iron, barite and sulphide. Con- 
struction of mobile concentration plants of 10-100 ton per 24 
hrs. capacity using gravity, magnetic and floatation mettiods of 
concentration, 5’urther development of bloom production techniques 
through the preliminary concentration and neutralization of oros; 
increased life of furnace linings and automation. Production 
of bloom suitable for immediate use in open hearth production. 


II, Coke-chomical production 


In the post-war period, simultaneously with the devel- 
opment of ferrous metall\irgy, the technical level of coke pro- 
duction has gone up considerably in CIEA member countries. Coke 
production during 1950-1957 increased as follows:- Hungary 2.7- 
foldj G.D,R, 2-fold,* Poland 1,9-fold,* Rumnla 6,5-fold,* USSR 
1,75- fold, and Czechoslovakia 1,4-fold, 


It should be noted that the People’s Democracies exper- 
ience great difficulties in supplying coke to the ferrouj 
metallurgy Industry, because of the shortage of coking coals 
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eapeoially of the 35-38 grade, A number of coking plants produce 
metallurgical coke of low lasting quality, which entails un- 
economic quantities being used in blast furnaces, and hitherto 
not all chemicals have been extracted during the coking process. 


The coke-chemical indU3ti>y of CIEA member ooiptries has 
carried out measures with a view to increasing supplies of 
materials for coking and decreasing the percentage of lew-grade 
coals in the charge. Coal concentration plans have been built, 
as wej.l as v/arehouses and dumps with neutralization and measuring 
facilities. 


Coke production from brown coal on a commercial scale has 
been achieved in th&rgTSlRji rTr ' c~ ( 

/ 

The crushing of coal mixtures has been Improved, In 
Poland and Cze olios lovakla the tainping method of coke production 
is widely used. In the USSR and Rumania experimental ift-ork on new 
methods of coke production from gas coals and low cllnkoring 
property coals, producing shaped (moulded?) coke of require 
size, has been carried out. In Poland, development on improved 
heating of coke ovens when using low ollnlccrlng property coals, 
has been introduced. 


Bearing in mind the further development of the coke— 
ohomioal industry, and in order to improve its technical level 
and improve the quality of coke in ClffiA member countries, the 
general lines of development should be considered as follovrs: 

Maximum increase in metallurgical coke production from 
own coal resources. 


Widening of raw material resources by increased use of 
low ollnkeri.ng and gas coals in the mixture. 

Development and introduction of new and more efficient 
methods of oonoontratlon, preparation and coking and of recovery 
and treatment of chemical by-products of coking. 

Development of the coke-chemical industry as a whole, to 
a degree which greatly exceeds the needs of the metallurgical 
Industry and wholly meets the requirements of coke, coke gas and 
chemicals of all branches of national economy. 


Beside the general lines enumerated above. Individual 
OilEA monber countries have the following measures in vlev/s- 

BUI:GARIAt Construction of coking plants and putting into 
operatlor^n 1968 of one coke oven battery v/lth a gross output 
of 350,000 tons of coke per annum, the output of this plant to 
bo doubled in 1964, 


HUNGARY; Development of coke production and putting into 
operation in i960 of the second and in 1972 the third coke oven 
babtery. 

f Decrease of coal coke consumption in all 'branches 
of industry by the ' increased use of coke from brown coals, and 
also by the change-over from coke to gas In power plants. 


Increased production of high temperature ooko 
from brown coal and in^rovement of its quality. Adaptation of 
existing oven batteries for the tamping coking process. Replace- 
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merit of old batteries at gas factories by modem ones of hi^er 
oven capacity and adapted for the tamping process* 

POLAND - Coal Concentration 

Development of the wet concentration method, so that by 
1970 concentrated coal deliveries for coking should reach' 100^. 
Increased degree of concentration so that the ash content of the 
concentrated tnlxt’jre should be of 7^ by 1975* Wide Introduction 
of the selective crushing method of the coal mixture. Ortanlsa- 
tlon of joint concentration of grade 3S coals from various mines 
of tbo Upper Silesia basin at central concentration plants* 
Increased participation (sic) in mixtures of jgas coals (grade 53) 
of up to 40,2^ in 1975 as compared with 32*8^ In 1950, and con-* 
aoquopt decrease of participation (sic) of gas-coking coals to 
35,4^ as compared with 46*5^« 

Coking 

Increased use of blast furnace and generator gas for the 
heating of coke ovens, thus releasing coke gas to the chemical 
industry and domestic uses. Improved uniformity of coke oven 
heating and improved servicing (maintenance?) by improved ’'hydrau- 
lic regime", intyoduction of cycle charts, replacement of heads 
frnrr ) and repairs to coke ovens. Development 
of cracking methoas of oil residues and other organic matters in 
under-roof areas of oven chambers, with a view to increasing the 
ethylene content of coke gas ^ Development of production of 
special pur pos e furnace coke and also electrode coke on the basis 
of pitch and cl inker ing coals. Development of continuous 

methods of production of pitch with softening ten5)erature of 150OC 
and its coking "in weighed condition" (sic) (after weighing?). 
Development of production of pitch substitutes for boAdlng (coal 
tar and others). Continuation of research into now methods of 
coking developed in Poland. Autonation of technological processes 
in coal preparation, coking, recovery and treatment of chemical 
products. 

Recovery and treatment of chemical products 

and purification of drainage effluents 

Mastering and application of benzol (C5H0) recovery tech- 
nique and elimination of hydrogen sulphide (HoS) from coke ^s 
under pressure. Perfection and development of wot elimination of 
sulphur from coke gas up to complete discontinuation of the di?y 
method. Elimination of poisonous effluents in drains and utilis- 
ation of carbolic acid (O6H5.QH) resources (residues?). Applic- 
ation mainly of the benzol method for elimination of carbolic 
acid from drain effluents. Concentration of treatment of coa^ 
tar and benzol products at large and specialised plants capablb 
of producing a wider selection of chemical by-products* Intro- 
duction of continuous methods of crystallisation, polymerisation 
and distillation of treated coal t ar fractions and benzol products. 
Study and mastering of now methods of coal tar treatment with 
application of catalytic oxidation of fractions as well as direct 
recovery of phthallc anhydride and anthraqulnlne , Study of now 
methods of treatment of benzol products by catalytic hydrogenation 
with a view to obtaining sulphur-less products in larger quantities 
in particular xylene and other organic solvents. 

RUMANIA s 


Production of coke (after 1965) from low-clinkcrlng 

f d85S 
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quality and non-olinkorlnG ooala by one of tho new acthods which 
are being developed by GMA member countries. Further development 
of better quality metallurgical coke production methods, for blast 
furnaces of 700 cu»n. capacity* Application of differentiated 
crushing of the various components of the mixture mainly for the 
purpose of very fine crushing of ^^OTOSHCHAYUSHCKIE” oonponents# 
Inprovonont of concentration of coal fpom VALYA ZHIULUJ (pht) 
fields v;ith a view to Increased output and supply of various grades 
of coal# Further developnent of senl^coke production fron grade 
31 coals hy ** fluidisation^* (PLUIDIZATS3YA)c 

U#S#S 4 R. « Frenaratlon o f nl^cture (charge?) and expansjLpn 
of rfxw material resources for cokin/a; # 

Use of coal fron new colfields for coking purposes. ^ Use 
of gas coals and low cllnkcring grades of coal for coking# ifcstGr- 
ing and application of nev/ methods of preparation of coal for 
coking: differentiated crushing of the various corponents of the 
mixture, selective crushing of coal from Bastem areas# 

Extensive development of concentration of coals for coking, 
aiming at lOOfo of such coals for all deliveries and Increased 
concentration of coals as regards ash and sulphur content# Study 
of new concentration methods: in heavy media, centrifugal, un- 
classified coals, in hydro- cyclones, in high frequency jigging 
machines, pneumatic concentration of snail grade coals with 
possible petrographic concentration of small grade coals with 
possible petrographic concentration# Intensification of dehydration 
processes of concentration by means of special centrifugal 
apparatus and accelerator reagents# Modernisation of present 
methods of concentration in jigging machines# Study of prelinin- 
ary treatment of coals with a view to Increasing their cllnkerlng 
properties# Hedt treatment, treatment by heavy fractions of tar 
(pitch? resin?), hl^ frequency treatment; etc# 

Coking and construction of coke ovens 

Construction of large high-output coke-chenical plants# 
Modernisation of the present method of coking in chamber ovents# 
Developnent of design of continuous action ovens# Increased 
useful" capacity of oven chambers by means of increasing all dim- 
ensions - length, heigOat and width, in order to improve the 
technical-economic index of coke oven production and at the same 
time maintaining the quality of metallurgical coke# Intrpduction 
of coke ovens with bottom feed of heating gas and air, and 
separate regenerators (regenerative furnaces?)# 

Mastering the method of tamping the mixture of low baking 
quality coals (large proportion of gap coal and lov/ baking coals J 
or other methods of mixture packing# 

Continuation of development of new method of coking, 
producing coke of required size# 

Development of complete ncchanlsation and automation so 
as to eliminate heavy manual handling# 

Development of the dry quenching method and of rational 
utilisation of secondary sources of heat# 

Development of control processes of coking v/ith a viev/ to 
obtaining the naxl.mom of benzol and phenol products# 
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Inprovenont of the coaling nethoci of direct gas (sic) by 
intensifying the efficiency of the coaling systens and water 
cooling towers and inproved preparation (treatment?) of return 
water. 


Recovery and treatment of chemical products 

and pxirifloatlon of drain efflnnnts 

Introduction of the benzol method of extracting carbolic 
acid from drain effluents and improvement of the stqan circwlatlon 
and bio-chcnical methods# 

Introduction of flame pro-heating of satuivited absorbing 
oil. Wider use of coke gas for synthetic ammonia and urea 
production. Much greater production of sulphuric acid from coke 
gas hydrogen sulphide. Investigation into now methods (ammonia 
or others) of recovery of hydrogen sulphide from coke gas, 

Trea triont of coal tar (pitch?) and benzol products at 
largo central plants in order to increase the variety of chemical 
by-products of coking, lowering of costs and improvement of the ' 
technical-economic indices of the processing shops. Wider devel- 
opment of chemical production at coking plants s phthalio anhydride 
from naphthalene fraction etc. 

Design and manufacture of more modern, productive and 
efficient' equipment for the coke-ohonlcal Industry# Wide use of 
corrosion-resistant materials in order to lengthen ■the useful life 
of the equipment# 

Simplification of inspection (KONTROL* ) procedure by the 
introduction of mechanical and automatic selection of samples and 
testing# 

CZECHOSLOVAKIA 


Development of the wet concentration method, so that ^ 
1975 concentrated coal deliveries for coking should reach 100^, 
Increased degree of concentration, so that the ash content of 
concentrated coals should be of 7 #5^ in 1975# 

Introduction of selective crushing methods# 

Development of cracking methods for oil residues and 
other organic rav/ materials in under-roof areas of oven chambers 
with a view to increasing ethylene content in coke gas# 

Application (in the main) of the benzol method of carbolic 
acid extraction from drain effluents# 

Automation of technological processes in coke preparation 
coking chemical recovery and treatment shops# 

Ciirrylng out work in connection with the 'UB_e of semi- 
coke from brown coals for agglomeration dif iron oi^, 

III - -I bIASTIMG industry 

The rapid grovrth of cast iron production in CMEA member 
coimtries during the post war period was accompanied by a 
noticeable technical li:5)rovement in the blasting industry# 

SF.r.RFT ^ 
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During that period new modem blast furnaces have been built and 
put Into operation, A great many shops have been reconstructed. 

As a result of capital expenditure on a large scale, output has 
gone up, the technological processes have Improved and better 
economic Indices achieved. Output In OMEA member countries has 
Increased from 23,6 million tons In 1950 to 47,2 million tons In 
1957, In other words doubled. Measures taken for Improving the 
technology and organisation of output from blast furnaces has 
resulted In an Improved ratio of utilisation of effective capacity 
In 1957 as ^comp ared with 1950 as follows S Hungary from 1.55 to 
1,37 ou»m,/t, 5 ■OJMT'from 1,52 to 1,33 ou,m,/t,; Poland from 1,72 
to 1,21 ou,m,/t,y Rumania from 1,57 to 1,36 ou,m,/t,j USSR from 
0,97 to 0,79 ou,m,/t,j Czechoslovakia 1,34 to 1,10 ou,m,/t. In 
Bulgaria the ra'plo was 1,29 In 1957, 

During the same period the consumption of dry coke per ton 
of open hearth pig iron decreased as follows^ Poland from 1,188 + 
to 1,000 kg,, USSR from 960 to 815 kg,, and Czechoslovakia from ' 
1,168 to 1,037 kg, OonsuE^tlon went up sll^tly in Hunga ry , 
and Rumanlas In Hmgary and 'SSR'beoause of Ibwei* metal additives 
to the mixture and In Rumania becattae of the use of locally- 
produced coke with hl^ sulphur content* Time taken from capital 
overhead of blast furnaces has noticeably decreased and so have 
current stoppages. 

It should nevertheless bo pointed out that there exist 
certain shortcomings at a number of works* ore concentration Is 
not practised at all works; at a number of works ag^oflierates are 
not used, the basicity of fusing agents is low and at some works 
fused ag^morates are not used at all. The blast ter5)eratures 
are lov/, blowers and air heaters are not powerful enough, A 
nuriber of serious violations of blad: furnace smelting technology 
are in existence. 


The further improvement of the technical level of blast 
furnace production for the period up to 1975 Is planned on the 
following lines (apart from measures in connection with the 
dressing of mixtures detailed In the section dealing with pro- 
duotion apd preparation of ferrous metal ores); 

Increased size and Improved design of blast furnaces » 

Construction of new large blast furnaces. Increasing 
size of existing blast furnaces during repairs and improving their 
slaapos. Introduction of modern mechanised blast furhacQS tq 
replape old ones of small size. Increased use of carbonlQ 
refractory materials for the lining of hearths and hearth blocks, 
use of high alumina refractory materials in blast furnaces and 
air heaters. Development of more modern filling apparatus, 
standing up to gas pressures of 1,5 atm, at the furnace top. 
Introduction of cooling by evaporation of blast furnace and air 
heater-gates on a large scale. 

Intensification of the blasting process and perfection 
of technology. Modification of a certain number of blast 
furnaces to operate with gas pressure of 1,5 atm, at furnace 
top with utilisation of thermic and physical energies of furnace 
top gas. Application of more economc types of chcekers 
(paqklng? ) and high refractory materials in air heaters in order 
to bring up tiie blow heat to 1,00000, and over. Blowing into 
blast furnaces of natural (and coke) gas in combination with 
pxygon. Discontinuation of smelting of ferrous alloys in blast 
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furmcGs, these to be aneltod in elootrio furnaces, Developnent 
of smelting of low manganic content pig iron. Separate feeding 
into blast furnaces of coke of different size ^d introduction 
of separate cjharging of different size ores. Application of 
preliminary desulphuratlon in order to obtain metal vo.th the 
least possible sulphur content. 


Mechanisation and Autonatioh 

Automation of colleotion* weighing and feeding processes 
to the skips by introduction of v/el^lng trolleys (wagons.;. 


Testing on a commercial scale and mastering of complex 
automation of the technological process of pig iron production. 
Mechanisation of heavy manual processes at the hearth ^d mould 
yard (turning (swing?) conduits?) for pouring metal into ladles 7) 

Testing on industrial scale of various methods of direct 
recuperation of iron (PRYAMOE VOSSTANOVLENIE ZHELEZA) and creation 
of Industrial high-capacity and economic plants for dure ct 
production of metal. Beside the main lines of development cnur.i- 
crated above and in addition to them, ClffiA member countries con- 
template the introduction of the following measures in partlcularJ 

HIM GARY : Reconstruction of blast furnaces and Increase of useful 
oapaoity by introduction of carbonic refractoj^ naj^ rials ^for ^tho 
lining of hearths and hearth blocks T irrtSHMYU (ph,) and 
OZD (ph,) works* Modlfiop.tion-'of "operation of blast furnaces at 
the BUlTA^,yA6Hl!gU' ~(~gh,T and LENIN coriblnes to use higher gas 
pre^^8U^*o at the furnace top. Increased blov/ing trapefaturos for 
-^jlast furnaces of 700 cu.m, capacity to 900 - * 

smaller ones to 800 - 900 0, by re-oheokering ( PERENASADKA ) of air 
heaters and increasing their heating surfaces, 

earring out of tests on uses of ferro-coke (ZHELEZOKO^) 
a!nci i ts application in production. Research into blowing powered 
lime and and fuel into the tuyeres. Application of controlled 
blowing on? tuyeres; Use of brown coal high temperature coke in 
the mixtures of low-shaft blast furnaces, Oonstructlon and master- 
ing of operation of low-shaft circular blast furnaces with on 
output of up to 300 tons per 24 hours (when blowing is enriched 
with oxygen) of briquettes with lime additive, 

POLAND: Construction of large blast furnaces, including some of 
l ‘ , ' 5r3" " c u.n. oapaoity. Wide use of dressed mixture including 
fluxed (fused?) agglomerates with 0,8 - 1,1 basicity, 

RUMMIA: Application of pig iron smelting in electric blast 
furnaces , Introduction of the use of liquid fuel and natural 
gas for partial replacement of metallurgical coke. Development 
of desulphuratlon of pig iron outside blast furnaces and con- 
version of IHUNEDOilRA (pjljr,) coriblno blast fUmaoe to operation 
tith fluxed'^gglomerates . 


U.S.S.R.: Use of natural gas, and oxygen enriched heat blowing 
up Vo'T,100 - l,20 Coc, In order to economise on coke and to In- 
crease output of blast furnaces. Introduction of complex auto- 
mation of blast furnaces and aggomeration plants , Inclualng 
automatic checking of the technological process of smelting by 
oomputer(?) (SCHETNO-RESHAYUSHCHI) . Construction of blast 
furnaces of 1,719 and 2,286 cu.m, oapaoity. 
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CZECH OSLCVAIuA: Carrying out of industrial tests for comparative 
results' ot}‘€aTnbd from thin and thick-wall construction blast 
furnaces. Development of the nethocT of packing of hearth blocks 
with carbonic .niass. Application of nathemtical - statistical 
analyses for prooessirg data on the operation of blast furnaces. 
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IV - STEEL MAKim 


The technical level of steel making in CiffiA nenber 
countries has gone up considerably since the war, a fact which 
has contributed to the rapid increase in steel output. The over** 
all figure in ClffiA nenber countries has gone up fron 36 million' 
tons in 1950 to 67 million tons in 1957, i.e. by 87^, thus beat- 
ing the development tempo in the capitalist countries of Europe. 


Simultaneously with the reconstruction of stool mills 
destroyed during the r, new 'modern open hearth furna.oos and 
high production capacity shops, equipped for pouring steel into 
moulds from trolleys, and with special equipment for mould 
stripping, y;ero bull't and put into operation? in other v/ords, 
modern planning of the main shops and auxiliary divisions was 
- being carried out. Such shops have been constioictod in the 

; ' U.S.S.R., Poland, Czechoslovakia and Hvingary, At the 3.^o time 

:> the reconstruction of existing shops was carried out. ^Ith a 

view to increasing output, soitie open hearth fiirnaces were modif- 
ied for double molt (DVCJNAYA SADKA). Prornaoe, potirlng and 
mixture bays were reconstructed. Mechanisation and automation of 
steel making processes was carried out and new mixers wore built, 
all of which contributed to Incroasod quantities of molten metal 
in furnace charges and Improved mixture making of melt, HJgh 
\ i frequency and electric arc furnaces of higher capacity, equipped 
with mechanical charging from the top and automatic control of 
electrode feed, have been introduced. 

Wide use of oxygen blov/ing in steel making has boon 
^ introduced. For example, in the TJ.S.S.R. steel making v/ith the 

use of oxygen went up from 7*6 million tons in 1956 to 11.5 
million tons in 1957. At the PETRCVSKIJ and KRIVCJ RCG mills, 
steel making in converters with use of oxygen has been introduced. 

- <i\t mXHtlTfffi in G,D.R, , the operation of BESSEIIER convertors with 
x oxygon blowing has been inasterod. One steel mill in Czechoslovakia 
V has mastered tho use of oxygon to intensify the smelting process, 

‘ Tho use of oxygen has contributed to tho linproved technology of 
\ steel making, especially in tho recasting of steel alloy ■waste in 
\ electric furnaces. 


Measures taken in connection with the modification of 
open hearth furnaces' for operation vd.th (arched) roofs made of 
refractory magnesite-chromite brick have provided for the applic- 
ation of increased thermic loa.ds and intensification of the 
smelting process, and have also contributed to tho lonper life 
of the furnaces. 


Reconstruction and’ development of pouring bays in shops 
has also been curried out - tho introduction of pouring from 
trolleys tho Increased weight of Ingots, the corsbruction of sites 
for the preparation of casting moulds and tho stripping of ingots 
as well as the mastering of tho continuous pouring method. Piling 
presses have been ocaistruoted at some bedding plants. All the 
above measures have resulted in an increased production of steel 
per square metre of hearth space of open hearth f'urnaoes. Com- 
parative flg'ures for 195C and 1957 are as follows J USSR from 
5,36 to 7,32 tons; Czechoslovakia fron 4.01 to 6.56 tons; Hungary 
fron 4,90 to 5.40 tons; Poland from 3.9C to 5.10 tons; ^ from 
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fron 2.95 to 4.83 tons. In Bulgorin the production per sq.n, was 
3,93 tons in 1957. It should be nontionod, however, that as well 
aa the positive results achieved in steel mking in CIJEA nenber 
countries, the technical and econonic level of steel nakinc at' 
sone individual rillls has not yet reached nodern level, as con- 
pared with the results achieved at leading undertakings. 

Long periods of Idlonoss during hot and cold overhauls 
(especially during repairs of hearths) are still prevalent. 
Excessive nlxture and refractory naterial consur^tlon, Unsatls- 
factow output due to losses of netal in slag and during pouring 
by syphon. Losses of netal in trlnming due to the slowness of 
application of heat treatnent of ingots (deadhead), luoasurlng 
and testing oquipnent is not working (not in working order.) at 
nany shops. The engineering industry has not yet produced power- 
ful and econonic oxygen plants, a fact which slows down the 
introduction of stool r.io.king with, tho a.ld of oxygon blowinfijt 

The basic lines of technical dovelopncnt of steel naking 
for the period up to 1975 should, bo considered as follov/s* 

Development of the use of oxygen in all processes of deel 
making and also that of cold high— calorific value fuels not re- 
quiring preliminary heating in regenerators. 

Rational use of sellable natural gas resources in steeL 

making. 

Construction of high capacity open hearth furnaces, elec- 
tric furnaces and convertors and also reconstruction of existing 
plants with a view to increasing cubic and thermic capacity. 

Development of pouring techniques and change over of some 
open hearth fumaoes to double raelt(?). 

Application of continuous pouring method. 

Although open hearth production will remain the basis of 
steel making, it should be borne in mind that steel produced by 
blowing open hearth pig iron with pure oxygen, can be of near 
quality to that produced by the open hearth method especially in 
carbcHilo grades; for this reason converter production with the 
use of oxygen should bo developed with a view to the treatment of 
all available scrap. 

In order to lengthen the working life of stool making 
plants, it is considered rational to develop new refractory 
materials to be used in various parts of open hearth aM oleoMc 
jpumaocs cind oonvorterst Production of iiigh. Quality stool nl^pys 
in induction and electric arc furnaces with molting electrodes, 
by the ddep vacuum method. 

Radical improvement in preparation methods of metal scrap 
prior to smelting by providing the metal Industry with powerful 
packer-presses and equipment for sorting and preparation of scrap. 

Wide application of mechanisation and automation of all 
metallurgical processes and also the introduction of spectral 
analysis for chemloal analyses of the metal and slag during 
smelting. 

Recovery of secondary power resources by the application 
of steam evaporation cooling of plants aa well as the use of 
recovery boilers, 

[ /••• 
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Besides the general lines of developnent envuneratod above, 
individual countries are contenplating the introduction of a 
nunbor of neasures, in particular s- 


HUNGArSf ; Organised supply to snelting plants previously desul- 
phurated scrap and nolton iron v/ith lowered silicon content. 
Increased tenperatures of air and checker' heating for open hearth 
furnaces and regenerators of up to 1,300 - l,500OC, at the same 
time Increasing their performance (STOJKOST') by steam or air 
blowing or use of chemicals to dissolve dust. Complete change 
over 'to steel pouring from trolleys instead of stationary casting 
pita. Decrease of reject raterial down to 1,5^ and increase in 
acdeptablo product by Improved snelting technology and steel pour- ' 
Ing, heating of Ingots, use of better quality refractory materials, 
higher metal tenperatures, developnent of boiling steel snei.tlag 
(sic) (VYPLAVK/- KIPYASHCHEJ STALI). Decrease in cold and hot 
overhaul of furnaces and improved repair technology. Use of . 
natToral gas for open hearth fuel. Use of agglomerates in open 
hearth production, Further introduction of automtion of the 
thornic reglne of furnaces. Construction of continuous steel ' 
pouring equipment, based on the experimental equlpnent In oper- 
a tlon in Hungary since 1956, 


: Construction of special cupola furnaces using brown o6al 

dust, for melting of iron prior to pouring into open hearth fur- 
naces, Introduction ' of trolley pouring at 'the smelting shop of 
JdW Further introduction of soni-continuous ^ 

steel pouring at JPRBlTAL'”Mlii- and construction of a cont inuou s/ 
pouring plant^.>cl^ 190,000 tons per ann\an capacity at niOA MIIIJ 
Construotiqnrcf a steel mill equipped with 30-50 ton capacity \ 
convertc;^ using oxygen, and^electrie arc furnaces of 70 t« cap-^ 

aclt^j,"^ Change over of the shop at Ij[A3Ciil1‘f‘i(^ to operation/ ^ 

with oxygon enriched blowing, Construction of stiael mill for pro- 
duction of largo forgings and tubes and equipped wWjh installations! 
for vacuuiu pouring of steel into Ingots of up to (Illegible) tons 
weight. Wide development of production of heat resxhtent steels 
for boiler making and heat resistant ferrite steels for power 
industry. Development of production of low-alloy steel, ^ ^ 

PQLAHD : Introduction of preliminary dosulphuratlon of the nolton 

metal in the ladle of a rotary furnace by using crushed lino or 
by blowing neutral gas nixed with lime power. If positive 
results are obtained, introduction at processing plants of cupola! 
furnaces for melting metal for open hearth shops, In|)rovod' con- ] 
struccion of open hearth furnaces by improving the caps, In- 
crca.sod capacity of regeneration (daanbors and use of high quality 
refractory materials in the lower past of the furnaces and re- 
generator capping. Intensification of steel making technology 
by increasing the thermic capacity of furnaces, use of oxygen, 
use of better quality refractory materials and introduction of 
automation, Electric smelting - increased capacity of trans- 
formers , Introduction of induction method of bath stirring in 
furnaces of over 25 t, capacity. Construction of three convert- 
er shops for use with oxygon blowing, Steel povirlng - increased 
ingot weight, wide application of trolley pouring from the top, 
degress ing of high grade steel by vacuum, heat treatment of paying 
part of largo Ingots, introduction of continuous poiorlng and 
improvement in quality of refractory natoflals.. Considerable 
increase' in production of lov/-alloy steel, stainless, ball-bearing 
low-watt-loss tro-nsformer and "automatic” (sic) steel. Increased 
production of stainless (chrome-nickel) stool substitute based 
on chromium and mangemese. 
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RUMANIA : Development of converter process with use of oxygwn in 
converter and "ROTOR" type furnaces. Development of "duplex" 
process 8 converter or "ROTOR" furnace - open hearth furnaces, or 
converter or "ROTOR" furnace - high capacity electric furnaces. 
Production cf high grade stefl in rocking open hearth furnaces 
or largo electric furnaces with electro-magnetic stirring of the 
metal. Application of vacuum pouring. 


U«S .S txi:. m Construction of large capacity open hearth and electric 
turn’aoea and converters. Further development of steel making in 
open hearth furnaces and convertors v.itti oxygen blowing. Organ- 
isation of "duplex" process of steel making - oonvertor-eleotrio 
furnace. Trials in connection with steel making in now type 
furnaces , Application of vacuvur* process for povirlng and smelting. 
Application of continuous pouring. Research into con^lcte auto- 
mation of steel making processes by open hearth method. 


CZECHOSLOVAKI A ; Construction of two steel mills (shops) with 
56 - feo'tT^on’vcrtcrs operated with oxygen, after viiich steel ' 
makirg by this method vd.ll reach 3.5 million tons in 1975. Im- 
provement of operation of existing plants by Intensification of 
tecbnOlcgical processes, use of oxygon, fuels of higher calorific 
value, lengthening of life span of furnaces, use of high grade 
rsfracuory materials and mechanisation and automation of heavy 
manual processes. Increase in paying product output by application 
of oontlnt’ous pouring. Imp? oved quality of special alloy steels, 
application of vacuum method of pouring, and mastering of produc- 
tions of new grade steels. 


V, ROLLING AND TUBE ROLLING 
1, Rolling 

The technical development of the rolling Industry in CMEA 
member countries increased greatly during the post war period with 
the ‘result that the output has increased tv/o-fold as compared with 
pre-v/ar days. 

During this period a great nvimber of new and modern roll- 
ing mills have been built hand in hand with the reconstruction 
and modernisation of mills destroyed during the war. 

At the same time many of the existing mills have been 
roccnstructed. Heating equipment has been improved, some mills 
have changed over to liquid fuel and gas, the loading and un- 
loading have been mechanised, automatic thermal control has been 
Installed at a number of mills. 

At a number of mills 'the main power plants have boon re- 
placed by more powerful ones, heavy manual processes have been 
mechanised both at the mills and auxiliary shops. 

The technological processes have improved. The specific 
wei^^t of hot Ingots going into the pits has increased, the 
weight and measurements of Ingots ready for rolling has in- 
creased, cogging in proportion to output has gone up and so has 
rolling time. 

Guide-rounds have boon installed at both ends at wire 
and small section rolling mills. 
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Stops havo boon taken for better organisation of capital 25X1 
and running overhauls, for increasing the size of rolled products 
by (already) partially achieved specialisation of the mills* 

Individual countries have carried out considerable work 
in connection with the mastering of production of heavy type 
rails, including high carbon steel ones. 

Production of special sections for concrete reinforcement 
made of heightened flow limit steel and also a mber of sections 
for the engineering industry and lightened girders and channel 
bars for the building industry. 

At a great number of mills the rolling is carried out with 
a lov/ered degree of + tolerance. 

At the sane time it should be noted that at a groat number 
of work!^ in CIIEA member countries the technical level has not yet 
reached modern standards, as regards both equipment and the 
technical-economic results of the operation of rolling mills. 

A groat proportion of rolling is done on old and obsolescent 
plant* The plants producing hot or cold rolled sheet are in- 
sufficient and hold up the economic production of bent thin- 
walled sections and welded tubes. Production of sheet steel 
amounted to about 26.4^ of the overall rolled production for 1957. 

Production of tin plate is sadly lagging behind both in 
output and technical standards. Very little tin 'plate wife 
modern coatings is being produced (black lacquer, enamel, plastic 
coating ) « 

Not enough olectro-tochnloal stool is produced for in- 
dustry, production of cold rolled texture transformer steel with 
high magnetic properties is Insufficient. 

Llghl^aned economic sections rolled at existing plants 
are still produced in small quantities (lightened girders, channel 
bars and angled sections). 

The assortment of rolled sections is limited, modern 
rolled sections such as "wide shoulder” girders etc. are lacking. 

Dressing and cleaning as well as the finishing processes 
are not fully mechanised i 

At a number of works the heating and thermal installations 
are a source of bottlenecks which limit the rolling output and 
heat treatment processes • 

Basic lines 'of development in CilE/i member countries dur- 
ing the period 1960-1975 should be as follows !- 

Great increase in production of hot and cold rolled 
sheet and hot and cold ‘rolled strip. At the same time, wherever 
economically expedient, production of sheet by "roll" (RULONNYS) 
method at modern continuous rolling plants. 

Construction, in countries where this is eccsi 02 ;iically 
expedient, of completely mechanised and autom^'tic modem high 
speed rolling plants with continuous qnd semi- continuous dis- 
position of stands for production of graded and fashioned sections 
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(small section plants with, speeds of up to 15 m., medium section 
plants with s peeds up to 12 m, and vdre plants with speeds up to 
30 m, per second and over)* 

Construction in countries with lesser non-ferrous metal 
output of mechanised sheet and graded section plants of lesser 
capacity (checker, cross coimtry, etc,) for rolling of standard 
and high grade steels, 

'Modernisation, wherever technically and economically ex- 
pedient, of existing equipment of rolling, section and. sheet mills 
by increasing motive power of plants, change over to gass or 
liquid fuel, mechanisation of plants and finishing operations, 
installation of moohanlsod cooling plant etc. 

Change over at wire mills of linear type, whore manual 
handling Is in operation and "loop" groups of finishing lines, 
to continuous groups, bearing in mind the quantities of avail- 
able metal at the works. 

Liquidation of obsolescent low^output rolling plant re- 
quiring heavy manual handling and not suitable for modernisation, 
as soon as new plant becomes availabJ.e, 

Organisation of Increased economic production of shaped 
sections by bending process and also by welding at special shops, 
as a result of increased rolled sheet output. 

Increase (in countries vtoere such a measure would be' 
economically sound) of steel sheet production by modem tech- 
nological methods of cold rolling on high speed plants (30 m, 
per second and over) equipped for degreasing, electrolytic tin 
plating, annealing, dressing and sorting during the process. 
Sufficient produotlcn of tin plate (0,20 - 0,22iiV'm, )« In coun- 
tries with low output of steel sheet - introduction of mechanised 
single stand cold rolling plants for production of rolls, with 
automatic tip pla ting and finishing. 

Development of production of steel sheet with modem 
economic coatings - lacquer, enamel and plastic. 

Introduction of galvanised sheet production in rolls in 
modern plants . 

Increase in production of cold rolled electro-technical 
steels (transformer and dynamo) of hi^ magnetic properties, to 
ensure redviotlon in size and Increased efficiency of transformers, 
electrical machinery, apparatus and equipment. 

Organisation of production of now type electro-technical 
steels in rolls, which would facilitate higher labout efficiency 
mechanisation and automation of processing and economy of metal 
at undertakings using such stools. 

Organisation in Individual countries of production of 
economic sections of “v/ide shoulder” rolled girders and also 
production of welded shaped sections at specially designed shops. 
Development of lightened girder and channel bar sections. 
Development of lm:roduotlon of new type of hot rolled "period-' 

Ic" rcinforcemcht for concrete constructions, with hi^ mechan- 
ical properties, w/hlch would onsvire economy of metal in building. 
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Dovelopmont of production and introduction in rolling 
mills of raagnosium treated roughly chilled low alloy cast iron 
rollers . 


Introduction at all metallurgical undertakings of the 
building up of steel rollers with hard alloys and siorface hard- 
ening of gauge. 

In order to free labour resources and ease work at 
dressing points of blanks and ready rolled production, develop- 
ment and introduction for coriraerolal operation of the following* 

(a) Machines for flame dressing (complete or local) 
in hot stream and cold condition at bloom and 
slab stores. 

(b ) Machines for meohahlcal processing (planing, 
milling) of Ingots, blooms and blanks in hot 
condition, as well as for grinding (trimming?) 
by abrasive discs (wheels?) in cold condition# 

(u) Machines for cold mechanical dressing of ingots, 
blooms and slabs ani ready-rolled products by 
planing, milling and polishing. 

(d) Plants for mechanical scaling of metal surfaces 
by hydraulic, shot and other processes. 

(c) Machines for straightening of section metal ’as 
well as combined machines for straightening, 
grinding and polishing of rods# 

(f) Machines for stamping and marking of blooms, 
slabs, blanks, rolled sheet and sections during 
production# 

(g) ifeiohlnos for sorting and packing of rolled sheet 
and sections# 

(h) Machines for turning (manipulation?) of large 
sections and rails at checking stands# 

(l) Machines for packing and tying of thin shoot 
and strip# 

Reconstruction of existing obsolescent heating furnaces and 
introduction of new modern ones, completely mechanised and 
automatic (sectional quick heating, ring furnaces and others)* 

Dcvolopnont of hott treatment for foiled produce in 
automtio and mechanised furnaces - tunnel, with roller and 
pacing (SHAGAYUSHCHIE) hearths, domed, with electric heating 
in protection noditua ( ZASHCHITNAYA SREDA), 

For Improved rolling accuracy - production and' lntiK>- 
duction, at plants whore conditions vra.rrant it, of pre-stressod 
stands, development of use of bearings for lolling and liquid 
friction as well as roller guides# 

Application at all new section and sheet rolling mills 
of complex' automaBblon of produotioi[X, their equipment with 
modern non-contact measuring appajj^tus for checking measurements 
of rolled product at IntermoaLary and final stages. 
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Autoniation of individual operations at existing plants - 
trlmlng of ends, straightening of ready product, pressure In-- 
stallatlons at stands and other sections. 

Ccrqjlotion of conplex automtlon of revcrsihlo blooming 
mills as per programme. 

Introduction of automatic control systms at cold rolling 
sheet and strip mills. 

Development and application of oomputersf?)for automatic 
regulation of cutting of blanks at continuous blank r.illls(?) 

(with a view to the suppression of cutting losses by cutting an 
even quantity of strip without v/aste). 

Development of installations for automatic weighing of 
semi-finished and finished rolled products as well as automatic 
counters for determining quantities of individual rolled products 
(blanks, rails, girders, rods, sheets, tubes). 

With a view to further greatly Ir?) roving labour produc- 
tivity by the introduction of the latest technical and scientific 
methods in the rolling industry in CiEA member countries, accord- 
ing to the needs of the national economy and the importance of 
the rollolg Industry in individual oountfles, it is reoomended 
that the following modem types of mills, plants, technological 
processes and rolled products should be developed* 

V/ire mills operated on continuous rolling principle, with 
speeds of up to 60 m« per second. 

Planetary (planet) mills for rolling of wide plate and 

sheet . 


Multi-roller mills for cold rolling of wide thin strip 
(0,05 r/m). 

Mills for production of tubular (hollow?) wagon axles 
and lightened (light duty?) wheel pairs. 

Presses for production of shaped sections from alloys 
difficult to deform by extension process. Plants for production 
of shaped sections by drawing and cold rolling methods. 

Special stands for the production of staged (periodic?) 
rolled product by the lateral rolling method. 

Three-high mills for lateral rolling of round sections, 
Sontliiuous methods of of heat treatment of section and shoot 
metal, incorporating automatic and mechanised furnaces, as well 
as heat treatment from (immediately following?) rolling, which 
provides for groat economy of metal, allows for replacement of 
carbon dead melt by bubbling steel or of high grade alloys by 
alloys of loTOi* grade, at the same time increasing the useful 
life of metals, as instanced, by heat treatment of rails etc. 

Pre-heating before rolling and: heat treatment in neutral 
nediu?!, as well as application, in covintrlos well supplied with 
cheap electric power, of electric heating of metals (by resistance 
and: induction methods). 


vft.pparatus for automtic exposure and elimination of metal 
defects (magnetos copy, supersonic waves etc,). 

Machines for grinding and polishing of sheet during the 
production process. 
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Tube Production 25X1 

In view of the greatly inoreaaed demand for tubes in ClffilA 
member countries, a number of measures aiming at increased pro- 
duction and improved tecbnicaT. standards, as well as Increased 
variety, have been Implemented in CJ5EA. member countries. Great 
attention was paid to the development of production of seamless 
rolled tubes as well as the economically sound process of pro- 
ducing electrically welded tubes. 

During the period 1945-1957, a number of new tube rolling 
mills producing seamless tubes have started operating in CllEA 
member countries. For InstanoeJ a new mill in Rumania, producing 
seamless tubes of up to 400 m^m in diameter} three new mills in 
Hungary} tvra nev; mills in Llw G/iUni.} two nev/ mills in Poland, 
and five in the U.S.S.R, At the same time modern plants for 
electric and furnace (PECHFAYAy welding (fusion welding?) of tubes 
have been installed. 

Simultaneously reconstruction and modernisation of exist- 
ing mills has been carried out. At a number of mills existing 
heating furnaces have been reconstructed and new one built, power 
plants replaced by more powerML ones, individual sections have 
been mechanised. The process of heating of ingots and skelp has 
been quickened at a number of mills. Automatic control of the 
heating process in furnaces has been introduced, !^e rolling 
process has been intensified by improved calibration of piercing, 
automatic, "pilgrim" Cpilger?) and other mills. Overhaul of 
mills has been improved. 

At some undertakings automation schemes for individual 
rolling processes and sections of tube rolling have been developed 
and implemented. Including the establishment at hot (rolling) 
sections of a series of automatic regulators of rolling speed. 

At some mills the length of tubes has been increased. 


A great number of new grades of steel and new tube shapes 
is being produced in CMEA member countries. 

As a result of the measures described above, tube produO- 
tlon in CMEA member countries has more than doubled in the 1950- 
1957 period. At the same time it should be pointed out that some 
tube rolling mills in CI-iEA member countries are lagging behind 
both in quantity of production and technical level (quality ), 

The equipment of pilgor mills needs radical modernisation 
in order to increase output and also produce tubes with thinner 
walls and of hlghtr precision. 

In a number of oases drawing tube mills are equipped with 
obsolescent plant, Rroductlon of electrically welded tubes 
(especially large diameter ones for gas and oil pipe-lines) is 
not entirely sufficient for the needs of the countries. Tube 
mills are insufficiently equipped with modern machinery for 
finishing processes (drum presses for water tests, machines for 
cutting and notching tubes and unions, mechanised presses and 
plant for cold straightening of tubes, special machines for 
borlngm grinding and polishing of outside and inside surfaces etc. 

Production of variable section tubes and especially 
thin-wall tubes for deep boring, as well as bi-metal tubes, is 
insufficiently developed. The newest autowtlc oheoking- 
moasurlng apoaratus, as well as heat treatciqnt and heating of 
metal in shielded atmosphere (ZASHCHITNAYA ATMOSFERA), is not 
sufficiently used, 
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The basic lines of technical dcvolopnent in the tube 25X1 

rolling Industry for the period up to 1975 in ClfflA nonbor countries 
should be considered as follows J- 

Construction and operation of tube nills equipped with 
plant for resistance welding of tubes of fron 6 to 530 ryn in 
dianetor, with installations for induction welding of tubes of 
i” to 4", for arc welding under a layer of flux and Induction 
welding of high pressure gas-oil pipeline tubes of up to 1,020 
in dianeter, with continuous fumaoeC?) (PECHNAYA) (fusion?) 
welding for production of gas pipes of 1/8" to 2", with reduction 
stands capable of rolling tubes at the rate of 400 n. and over per 
minute, with continuous stands for production of seamless tubes 
of 30 to 102 ti/n in diameter and walla of 1.75 ryn in thickness 
and over. Reconstruction of existing "pilgrim" (pllger?) mills 
and construction in individual countries of new "pilgrim" (Pilger?) 
nills for production of tube* of fron 12" to 24" diameter, and 
including piercing presses, elongating stands, "P(HlG0IiLER" stands 
with hydraulic braking, and calibrating stands. Organisation and 
development of production of precision tubes at existing works by 
oonstiuotlon of new shops* electrically polished tubes, "BEZRIS— 

OCHNYE" tubes with very thin walla, capillary tubes made of high 
alloy steels, as well as the economic production of variable 
section tubes, shaped pipes, etc. 

Organisation of production of bl-mdal tubes and tubes vd.th 
various metal and non-metal surface coatings as well as tubes made 
of piercing resistant steels by press (extrtision?) method. 

Reconstruction of existing shop' producing cast iron tubes 
by changing over to centrifugal or s erai-oontlnuous casting. Re- 
search into and application of conveyor centrifugal casting method* 

Design and introduction to the tube ind'ustry of most 
modern finishing equipment - drum presses for water tes ts, com- 
plex stands for trimming and threading of tubes and unions (Joints) 
mechanised presses and stands for straightening, automatic lines 
for transporting and finishing, special machines for boring, 
grinding and polishing of inner and outer surfaces etc. 

For further heightening of the technical level of tub© 
production and development in accordance with modem scientific 
and technical achievements. It is proposed to Introduce the 
development of the following now tube rolling mills, equipment 
and processes in CJIEA member countries, according to the available 
resources and economic requirenents in each individual country* 

Planetary and continuous cold rolling tube mills* 

Latest automatic arid mechanised drawing mills for new 
design i.e, drum, continuous, triple-thread and others, 

fre-stressed stands with liquid friction bearings a t 
cold rolling mills* 

Recler mills and presses for both very thin and very thick 
v/alled tubes as well as high productivity finishing equipment. 

Heating furnaces. Including continuous heating ones with 
non-oxidant-heatlng (gas, electric and induction) in particular 
for heat treatment of precision and extra thin-walled tubes. 

Checking and measuring apparatus for checking during 
production process - defectoscopes, thickness measuring apparatus 
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cTlanonctors, meterage and quantity oountors and rolling precision 
regulators t 

High temperature mechanised electric saline baths for 
pre-heating of metal prior to hot pressing. 

Continuous action furnaces for quick heating of skelp and 
tubes, including (furnaces) with floneless burning of gas in 
ceramic burners and also electric furnaces. 

Calibration of cold tubes by plug gauge. 

Continuous casting of steel and bi-metal skelp (at ex- 
perimental works ) , 

It is considered desirable to provide for complete auto- 
mation of all processes where building new tube rolling mills and 
works , 


It is recommended that automtion and mechanisation of 
individual processes at existing mills should be developed and 
implemented, special attention being paid to the mechanisation 
of dressing and triming processes of semi-finished and finished 
products. 

It is considered rational to provide for the wide co- 
operation between G¥MA member countries, v/hilst the above 
rocornendations are being implemented, in the production of in- 
dividual kinds of tubes and rolled products (inter- exchange of' 
sections of certain dimensions, or various grades of steel, re- 
rolling of semi-finished product etc,) In the case of certain 
kinds of rolled produce and tube®, theneed for Tii^ich in each 
individual country does not warrant the construction of modern 
mills, it is considered rational to envisage the production of 
such items in accordance with the overall requirements of CI.ffiA 
member countries. 


It is also suggested that individual member countries 
should carry out the follov/lng:- 

HUNGAPy ; construction and operation of a semi-continuous wide 
bar bot rolling mill and a sheet cold rolling mill, Ercctloh 
of multi-roller (multi-high?) cold rolling mills for the pro- 
duction of strip up to 250-300 T^/n wide. Construction of a 
riodcrn small section mill. Development of production of elec- 
trlcaliy welded tubes by increasing production of wide bar and 
sheet. Elimination of bottle nocks in heating of nctal by 
constiuction of new furnace pits and holding fxirnaces with auto- 
matic thermostatic control, as well as the reconstruction of 
existing heating installations. Modernisation and mechanisation 
of finishing processes in rolling and tube shops, 

^ j ^ Construction of a blooming-slab mill with hot and cold 
rolling wide bar stands, Construction of a modern ncohani'fod 
snail section mill for rolling high grade steel. Development of 
production of t rans former^ teclbjp increased production of thin 
bar. Construction of a mill for production 
of seamless tubes and all automatic tube welding plant. Devel- 
opment of extrusion process in tube and section making when 
deallng^lth metals difficult to deform. Reconstruction and 
nGchani|(htlon of heating equipment. 
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POLAND ; Conploto rnsterinc anrl operation to (capacity of the -30 ocy-i 

continuous hot rollinc sheet riill a t the NOV/A HN f A worlcc 

anti putting into operation of the cold rolling sheet nill. Gon-^-kJSi 
struction of a nodern plate r.illl, blooning ulll and continuous' 
skolp snill, nodern section nils and a wire (rod) nill, Elinin- 
ation of bottle-necks in netal heating by the construction of 
now and the reconstruction of existing heating installations as ' 
well as their autonotion. Construction of new shops for the pro- 
duction of soanloss and electrically welded tubes, a welded tube 
shop and general nodernisation of existing tube shops. Development 
of special rolling - bent sections, wagon axles, shaped sections 
spherical, as well as development of the extrusion process, Vlfide 
reconstruction and modernisation of heat treatment Installations. 
In^jrovement and mechanisation of finishing installations for tubes 
and rolled products, 

RUT.tAHIA ; Completion of construction and putting into operation 
of the blooming mill and large section mill "650”, Construction 
of a mechanised thin sheet and continuous small section mill. 

Erection of multi-roller cold rolling mills for cold rolling of 
strip and necessary equipment for finishing and heat treatment of 
quality strip, Orga nisatlon of bent section production. Organ- 
isation of production of small diameter tubes and thln-wall tubes, 

n.. S.S.R, t Construction and operation of modern blooming-slab 
mills , continuous skelp mills, sheet rolling, wire, section and tube 
rolling m 5 . 1 l 3 . Wide development of electrically welded tube pro- 
duction, Modernisation of existing equipment. Mechanisation and 
Improvement of finishing processes of rolled products and tubes. 

Development of the extrusion process in cases of steels and alloys 
difficult to deform, 

CZECHOSLOVAKIA ; Construction of a continuous wide bar hot rolling 
mill and a co?.d rolling mill for sheet (in rolls), of modern 
productive section mills, a continuous wire and strip mill. 

Construction of "STIEPEL" (plen?cli^?) tube rolling nill, Rccon- 
sfiructlon of pilger mills at -iCIOiTOOVO fplrr ) wurka.. Modernisation 
and roconstmetion of existing rowing mills . Development of 
bent section production and extruslSpn processes, ^ a,/) 

VI, REFRACTORY MATERIALS INDUSTRY 

The growth of metal production, the use of oxygen in 
metallurgical processes, high tempera turos and vacuum used during 
smelting anc> pouring of metals and the intensification of various 
processes in the cement, glass and other Industries have given 
rise to problems for the refractory materials industry requiring 
the production of bettor materials and the creation of new ones. 

The basic lines of technical progress in the refractory materials 
Industry ‘ during the period 1960-1975 should bo considered as 
follows :- 

Dcvolopnont of geological survey Virith the aim of finding 
now deposits and increasing stocks of refractory rav/ materials,' 

Extraction of raw materials for the production of highly refrac- 
tory products '{magnesite, chromite ores, high alumina content 
raw materials, zirconium ores, graphite and others). Utilisation 
of stocks of dolomite for the production of metallurgical dolomite 
and dolomite products. Development of mechanisation and auto- 
mation of capping and mining work. Development of concentration 
of chromite ores, magnesites, silllmanites, cyanites, china clays 
and other refractory materials. 
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Creation of nechanlsed dunps for raw naterials and 
finished products. Construction of rotary furnaces for high 
temperature sinteiing, high output drying, crushing and nixing 
installations, all with a high degree of autonation. 

Development and increase in the use of semi-dry pressing. 
Creation and introduction of high output presses for semi-dry 
pressing. Creation of new designs for automatic presses with 
pressure increase from a few to 5,000 •• 6,000 tons for products 
of varying weight, shape and density. Development in design of 
charging installations (for loading) into tunnel oven trolleys, 
Char..go over at existing works from rliig and periodic ftirnacos to 
tunnel furnacos. Construction of new system furnaces for sinter- 
ing at temperature of 1,700 - l,950OC, Further development and 
improvement in soml-flry pressing methods and increase of assortment 
of fire clay products, Iir^jrovement in quality of fire clay pro- 
ducts by raising the quality of clays and china clays, hi^a tem- 
perature sintering in rotary furnaces heated by gas or liquid fuel, 
hl^ pressure exorcised durlrig pressing and sintering in automatic 
tunnel furnaces. Organisation of production of high density fire 
clay blocks for blast and glass furnaces as well as hollot lattice 
blocks for air heaters. 

Increased production of high alumina content products by 
the senl-dry pressing method with ^.1^ temperature sintering and 
increased production of electrically smelted products for special 
requirements. Utilisation of powerful presses for production of 
blocks for pov/erful blast furnaces, for glass furaacos etc. Dev- 
elopment of production of hi^ density Dinas (silica refractory 
brick) for coke ovens, ^ass furnaces etc. Production of compact 
heat resistant somlacld products. 

Development of production of high density periclase- 
spinolllde refractory materials for the crowns of open hearth fur- 
naces- Organisation of production of magnesite-dolomite refractory 
materials, unsintered reinforced magnesite -chromite rofraotcry 
naterials, unsintered magnesite-chromite blocks for electric blast 
furnaces. Development of production of forstorlto (magnesium 
silicate) ■ refractory materials. Organisation of production of 
magnesite-chromite and forstorite refractory materials, high 
resistance basic refractory materials for lining of convertors 
working with oxygon blow and basic refractory materials for 
vacuum stool smelting and pouring. Organisation of production of 
aynthatao metallurgical mixtures for building up and overhaul of 
hearths and slopes ('f) (OTKOSY) of open heart^h furnaces. Util- 
isation of high output equipment for fine grinding, of powerful 
hydraulic presses and tunnel furnaces for high temperature sinter- 
ing of basic refractory naterials. 

Development of production of lightweight rofractorjr 
materials - fire clay, dinas, high alumina, zirconium, etc. Dev- 
elopment of the production technology of china clay and riulllte 
cord, wool, fabrics and mats for insulation of high tempcratvire 
furnaces . 


Development of production of high alumina cements based 
on calcium alumlnatos and aluminium phosphates, production of ' 
refractory concretes, putties, coatings, mortars, and other re- 
fractory materials. 

Development of production of special refractory naterials 
from pure oxydos, carbides, nitrides, sulphides, "KEHI'iETS" (kor- 
mesltes?) and other materials, 

/... 
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Beside tlL ui i/uoxjriioux progress in tine rei'ractory 

I’la.torlals industry, individual Ci5EA netjibei* countries contenplato 
putting the following into effect*- 

BULGARIA ; Dcvolopneht of geological survey with a view to obtain- 
Ing raw natorlals for the refractory materials Industry, including 
chromite ores, followed by the introduction of concentration 
methods* Development of refractory materials production up to the 
complete satisfactory of requirements In high quality refractory 
materials of the various branches of industry. Research into 
ooncontpatlon of refractory clays* Development of technology for 
obtaining magnesium oxide from brine at salt works* 

Utilisation of available stocks (resources?) of dolo- 
mites for production of hi^ quality refractory materials. 

Organisation of supplies for steel po\irlng and casting 
ladles by the semi-dry pressing method. 

Increase in production of fire clay products up to the 
capacity of the tunnel furnace as well as the organisation of 
production of dinas, basic and forsterlte refractory matorials up 
to the requirements of the non ferrous metals industry and other 
branches of the national economy. Completion, within the next 
few years, of the change over from hand to machine moulding, 

HUNGARY : Development of geological survey with a view to creating 

own raw material stocks. Application of the selective method of 
clay and quartzite extraction. Development of utilisation of 
natural refractory sands for lining of ladles. 

Development of production of fire clay products by the semi- 
dry pressing method, including supplies for steel pouring* Pro- 
duction of high density fire clay products. 

Organisation of special refractory materials production 
(glass cross bars, graphite crucibles), production of high density 
dinas material. Reconstruction of existing works with a view to 
replacement of obsolete equipment. Mechanisation and automation 
of production processes. Organisation of mass production of 
thermally stable magnesite- chromite refractory materials, peri- 
olase-spinelllde, unslntered, reinforced etc,, to satisfy com- 
plete,ly the requirements of the metal industry* 

Jz. 'f . , ■ f- •' ' - ■ ■■' ■ /. 

Q,D.,ir. ; Research into economic and effective ways of extracting 
magnoslum oxide from the chemical industry residues containing 
magnesia salts. 

Development of production of magnesite and magnesite- 
chromite refractory materials from the chemical industry residues* 

Concentration of chromite ores, 

Organiia^on of production of forsterlte refractory 
materials. Organisation of production of basic r ofractory 
materials taking into account the diange over of all open ‘hearth 
and electric blast furnaces to basic refractory matorials, also 
of hlgh-alumlna products and lightweight fire-clay and dinas 
produ cts * 


Reconstruction of existing works and their expansion, 
including the replacement of obsolescent equipment, dryers and 
furnaces . 


Application of the semi-dry pressing method a t the 
new fire-clay works and their equipment with modern plant and ' 
machinery, high productivity tunnel furnaces, including mochan- 
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isatlon and automtlon of production processes# 


Application of coke and generator gasses for the heating 
of furnaces, 

Dovolopnent of production of hlgji grade sintering (clink-, 
erlng?) dolonlto# Application of rotary furnaces for sintering 
of dolonlte at a temperature of l,750OC, 

POLAMD : Carrying out geological survey work with a view to 

increasing supplies of ' quartzites# Increasing stocks of nagnesito, 
chrenite ores and high-alumina raw materials# Research work on 
concentration of magnesite raw materials, quartzites and fire 
clays • 


Application of the semi-dry pressing method, introduction 
of modem fine grinding plant, mixers, powerful presses, tuimcl 
dryers and furnaces at works being built or reconstructed# 

Development of production and assortment of aluiainoslllcate 
refractory materials, high density, ultra lightweight, semlacid, 
high alumina, ■ unslntered fire-clay refractory materials, high 
density, high-siliceous dlnas, chromodlnas and lightweight dinas. 

RUMANIA ; Development of geological survey work v/lth a view to 
locating refractory raw materials . Utilisation of high alumina 
raw materials, l#e# bauxite, dlsthene (cyanlte) etc., for 
production of high alumina products. Research into methods of 
recovering magnesite from serpentlnites and other kinds of mag- 
nesia raw materials# Organisation of selective methods of raw 
material recovery 

Development of production of high grade fire clay in 
rotary furnaces# Organisation of production of basic refractory 
materials. Expansion of existing works by better use being made 
of existing equipment and installation of modern, high productivity 
equipment, fine grinding mills, powerful presses and tunnel furnaces# 

Utilisation of natural gas in the refractory materials 

Industry# 

CZECHOSLOVAKIA ; Reconstruction of existing shops and works and 
'construction of nev/ ones with a view to Increasing production of 
aluminosilicate refractory materials up to the requirements of 
the country. Equipping of works with plant for the sinultanoous 
grinding of fire clay and clay, continuous mixers, powerful 
presses and tunnel furnaces , Application of automation and' mech- 
anisation in production processes# Development of the semi -dry 
process of pressing for production of fire-clay products and 
production of a v/lde assortment of hi^ density, ligh'tv/eight, 
somiacld and high-alumina products by introducing specialisation 
at shops and works# Organisation of production of high density 
and hi^ siliceous dims# 

Development of production of Ixislc fefractory materials 
aiming at Increase^roduotion of unslntered (unfirod?) b ox? 

(Kiflf^CTT) brick, magnesite and magaeslte-chronite brick of less 
than 14^ porosity and products for the lower part of open 
hearth furnaces# 


Organisation of production of electrioaJ.ly smelted 
magnesite and produce and powders from dolomltised magnesite# 

Introduction of magnetic concentration of nagiosites and 
concentration in heavy media# Oonstruotlon of automatic shaft 
furnaces for magnesite sintering^ 

/ » • • 
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TJ,S .3 .R» : IncroasocT goologioal survey with the objcdt of 

locating high resistance refractory raw mtorials, in particular 
mgnesite, chromite ores and high alumina raw materials* 
Utilisation of raw materials at existing magnesite, high alumina 
clay, olivcnlto, cyanxto and sillinanlte doposxts* 

Utilisation of magneslte-dolonlte and dolomite 
supplies for production of filling (ZAPRAVOGHNYJ) povAlera and 
products. Continuing research into the economic end effective 
recovery of magnesium oxide from SIVASH Lakes brine. Intro- 
duction into production of concentrated magnesite, chromite 
ores, cyanltes and slllimanites. 

Replacement of obsolescent ' equipnert at existing 
works by modern equipment for crushing, powdering and mixing rjid 
furnaces for obtaining highly sintered fire 'clay, magnesite 
and dolomite. Also replacement of periallc, chamber and ring 
furnaces by tunnel ones. 

Designing and construction of automatic hi^-output 
presses for production of lining for steel pouring by semi-dry 
pressing, high density products and refractory blocks. Designing 
now high output tunnel furnaces for high t emperaturo sintering, 
for sintering of large blocks, shaped dinas for the coke and glass 
industries, lightweight and special refractory rj.terlals. 

Wide utilisation of natural and coke gas and liquid 

fuels * 


Utilisation of high grade raw materials achieving 
decreased porosity of fife clay products and Introduction of blocK 
lining of blast furnaces, air heaters, po\u*ing ladles and other 
equipment . Development of production of high alui:ilna products 
for special purposes and of high density dinas for coke and glass 
furnaces a.nd other roquirements . Expansion in production of high 
grade magnesia refractory materials for open hearth and electrlo 
fumades and converters operated v/ith oxygen blowing as well as 
for vacuum-opera ted furnaces. Development of production of 
various lightTiolght refractory materials. 

Organisation of production of refractory concrete, 
putties, protective coatings, mortars, various refractory materials 
as v/cll as special 'refractory materials made from pure oxides, 
carbides, nitrides, "KERMETS”, sulphides and other mtorials, to 
satisfy now branches of technology. 

Installation of more efficient dust collectors at 
industrial premises and collection and utilisation of dust, 

Corpletion of mechanisation and automation at dumi^s 
of raw materials and stores of finished produce. Use of con- 
tainers for transport of ready produce. 
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